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Abstract - Globalization, exchangeable market requirements and 
modern lifestyle trends establish tremendous challenge to 
manufacturing industries. Today, the competitiveness of any 
manufacturing industry is determined by its ability to respond quickly 
to the rapidly changing market and to produce high quality products at 
low costs. However, the product cost is no longer the predominant 
factor affecting the manufacturers’ perception. Other competitive 
factors such as flexibility, quality, efficient delivery and customer 
satisfaction are also subject of consideration. Manufacturing industries 
have an ambition to achieve these capabilities through automation, 
robotics and other innovative concepts. Intelligent manufacturing 
systems (IMS) are means to accomplish the requirements such as 
reduction of inventories and market-response time to meet customer 
demands, flexibility to adapt to the changes in the market, reducing the 
cost of products and services to include more market shares as well as 
elimination of worker hand intervention. All IMS subsystems are 
equipped with highly effective sensors for perceiving inputs and acting 
accordingly. This paper defines the components of a simplified 
intelligent manufacturing systems (IMS) and illustrates the 
classification of the most frequently used kinds of sensors (tactile, 
proximity, vision). Correctly selected, installed and trained 
(programmed) sensor will significantly extend the operational 
capability of the system. Because CAx-technologies” (computer-aided 
technologies) are an integral part of every intelligent manufacturing 
this paper also presents uses of  their integration.  
Key words: intelligent manufacturing system, Cax-technologies, tactile, 
proximity, vision sensors 
I. INTRODUCTION 
Automation is one of the major indicators of the change 
in manufacturing. Machines behaving themselves not only 
decrease the cost but also produce the products to be more 
compliant with the needs and specifications of the 
customers. Although technologies such as flexible 
manufacturing systems provide various advantages, 
automation itself is not enough to provide competitive 
advantage. In most of the modern manufacturing facilities, 
machines are capable of making decisions and exhibiting 
intelligent behaviour. That is to say that the manufacturing 
related activities starting from the design to product 
shipment are being carried out through intelligent 
manufacturing technologies. As traditionally known, 
manufacturing systems are the integrated combination of 
various functions such as design, process planning, 
production planning, quality assurance, storing and 
shipment etc. In each of these functions several activities 
are carried out. Manufacturing organizations have been 
facing a very challenging environment with dynamic and 
increasing complexity of activities. There is still a need for 
more flexible and dynamically changing systems to cope 
with the market requirements.  
Intelligent manufacturing systems are capable of 
providng this flexibility with increasing performance. They 
can facilitate highly complex manufacturing systems as well 
as various degrees of functionality of products. As they can 
handle design changes as quickly as possible, they can 
easily adapt themselves to the changes in the market and 
satisfy customer requirements, which are most of the time 
too versatile. They can also embed new methodologies and 
technological progress without any problem. Since 
complexity and functionality of the products are increasing 
and companies need to sustain advantage in heavy 
competitive markets, it is not possible to make proper and 
effective decisions without the help and support of 
computer based manufacturing systems. Considering 
interrelated activities in various manufacturing units, the 
importance of intelligent systems becomes more obvious 
than ever before. Since they can foresee problems before 
they occur and provide respective remedies, intelligent 
manufacturing systems can be extremely useful in 
supporting the expected level of competitiveness. Another 
aspect of intelligent manufacturing is that, the traditional 
systems cannot be easily expanded in accordance with the 
technological achievements.  
All IMS subsystems are including parts of so called 
machine intelligence (sensor equipment). Basics which are 
needed for realization of machine intelligence in 
manufacturing systems is so called monitoring, which is 
able to monitor internal stay of the system and also 
changing conditions coming from environment. Monitoring 
systems are using sensors which are located at some proper 
place of the system, usually such place is tool, machine or 
some manipulating device. Sensors are identifying 
parameters which are then used as input data of control 
system. Following to this data is realized some, 
technological, manipulating or other helping process [1]. 
III. CAX SYSTEM IN THE IMS 
CAD/CAM represents the first real integration between 
CAx systems, mainly between CAD and CAM systems. 
System CAD/CAM integrates modelling component and his 
construction design, technological design documentation in 
the form NC programs and operation control of production 
